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(57) Abstract: 

Wcnonb30BaHHe: H3o6peTeHwe othocmtch k MejjMiniHCKOM TexHHKe h M03Ker 6biTb 
McnojiB30BaHo b xnpyprMH, opTonenHH h cTOMaTOjioPHH . Cym^iocTb H3o6pereHHH: 
aBTOMaTMwecKHe KOHTponb coctohhmh o6pa6aTbiBaeMOH 6motkshm h ynpaBjieHwe 
napaMerpaMM M3nyMeHnw jia3epoB AocrwraioTCH 6xiaro 1 napH coBOKynHocrM BBe^eHHbix b 
ycrpoMCTBa xoth 6bi onnoro npneMHHKa MH(j)opMauMH o coctohhmm 6noTKaHH, Bbixon, 
KOToporo coejjHHeH c bxo^om 6noKa ynpaBXieHUH, m aneicrpoHHbix KmoMew, 
ycTaHoaneHHbix b i^ennx nMTaHMH jia3epoB h ynpaBnneMbix BbixojjHbiMM CMraanaMH 
6noKa ynpaBneHMH. HanHMwe b o^hom yerpoMCTBe fljayx mjih Tpex na3epoB c pa3JiimHbiMW 

^JlMHaMM BOJIH H3JiyMeHMM M HC3 aB HCHMblX BblXO/JOB, a THKHCe B03M0JKH0CTb 

CMeuiHBaiiHn M3jiyMeHHM 3thx ria3epoB o6ecneuHBaer B03M0JKH0CTb Tpe6yeMoro, 
opMeHTHpoBaHHoro na MHHMManbHyio MHBa3MBHOCTb pexcHMa o6pa6oTKH. 5 HJ1. 
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Description lOniicaHHe H3o6peTeHHH]: 

M3o6peTeHHe othochtch k mc^humhckoh tcxhhkc h mojkct 6wtb Mcnonb30BaHo b 
xMpyprwu, opTone^MH h CTOMaTonorwH jjjih o6pa6oTKM mhpkhx h TBep^bix 
6nojrorHMecKMx TKaHen. 

M3BecTH0 ycrrpoMCTBo jjjih o6pa6oTKH TKaHen 3y6a na3epHbiM Msny^eHHeM (naTCHT WO 
90/01907, A 61 C 5/00, flaTa ny6jiHKaijHH 08.03.90), co/jeprcamee nocnenoBaTenbHO 
pacnanoHteHHfeie B^ojib onTHMecKoii och HMnyjibCHbiH na3ep m cpe^CTBo ^ocraBKH 
M3nyMeHH5i k 3y6y. BKJiioHaiomee 0Tpe30K onTHMecKoro BonoKHa, bxojj KOToporo 

OnTMMeCKH COIIp5I2KCH C BblXOflOM Jia3epa, H HaKOHeUHHK, bxojj KOToporo OnTMMeCKH 

conpHxceH c bbixojjom onTHMecKoro BOjioKHa, a Bbixqn, hbhhctch bbdco^om ycTponcTBa. 
UpmtM b Ka^iecTBe na3epa Momer 6biTb Hcnonb30BaH KaK Heo^HMOBbiw, raK h 
ronbMHeMbiH hjih 3p6neBbiM na3epbi. 

OCHOBHbIM HeflOCTaTKOM JjaHHOPO yCTDOMCTB a HBJIHeTCH HeB03M02KH0CTb 6bICTpOH 

3aMeHbi ojjHoro jia3epa Ha ^pyroM b 3aBMCHM0CTH ot Tuna o6pa6aTbiBaeMon TKaHH, a 
Taxme BbicoKa* onacHOCTb HaH€CCHHH Jia3epHoii TpaBMbi. 

M3BecTHO TaK^Ke na3epHoe ycTpoiicTBO win newmn 3y6oB, Koxopoe HBJiHeTCH Haw6ojiee 
6jim3khm no TexHimecKOM cyiuHOCTH m npwHHTo 3a npoTOTiin (naTeHT WO 90/12546, A 62 
5/00 jjaTa ny6nuKsmj/iu 01.11.90). 

3to ycrpoMCTBo co,nep3KHT 6jiok ynpaaneHMH, jjBa HMnyjibCHbix na3epa, oiith uecKHe och 
KOTopbix napannenbHbi, pacnojio^KeHHbie Ha onTH^ecKOH ocm BToporo jia3epa, 
<j>OKycHpyiomyK> CHcreMy h OTpe30K onTHiiecKoro BonoKHa c HaKOHemjHKOM. Ha 
onTHMecKHX ochx o6ohx jia3epoB pacnonoxceHbi nofl yrnoM 45°C k ochm 3epKana, 
onTHMecKH conpH^KeHHbie Memjjy co6oh, 4>0KycHpyK>meM chctcmoh h onTHnecKHM 
bojiokhom. 3epKano, pacnojioateHHoe Ha ocm nepBoro Jia3epa, oTpaTKaTenbHoe, a Ha och 
BToporo na3epa AwxpowMHoe, T.e. cchckthbho oTpaxtaTenbHoe jxjin nnHHbi BonHbi 
H3nyMeHHH nepBoro jia3epa h npo3panHoe hjih nnHHbi BonHbi nanyMeHHH BToporo. 

OcHOBHbiM ne^ocTaTKOM npoTOTMna HBJiHeTCH He^ocTaTOMHa^i 34>4>eKTHBHocTb ero 
npHMeHeHMH npH nepexone ot pe^KHMa o^Horo Tnna o6pa6oTKH k jnpyroMy w onacHOCTb 
iiaHeceiiH^i TpaBMbi, cBH3aHHan c OTcyTCTBHeM CHcreMbi onpeneneHHH BHna 
o6pa6aTBiBaeMon tk3.hh. 

3a^aMa, Ha peiueHne kotopoh HanpaBJieHO 3aHBJiHeMoe H3o6peTeHHe, 3aiuiiOMaeTCH b 
co3AaiiHH ycTpoHCTBa j\nsi na3epHOH o6pa6oTKH 6HanorHMecKOH TKaHH, BbinonHHiomero 
Bee bhhbi na3epHbix onepaijHH b xnpyprHH, opTonenHH h CTOMaTojiorHH, c o6ecneqeHHeM 
npn 3tom bo3mo>khocth 6biCTporo nepexo,na ot onHoro THna o6pa6oTKH k npyroMy h 

MHHHMajlbHOH HHBa3HBHOCTH. 

yKa3ainiaH 3aflana peiuaercH npn ocymecTBJieHHH H3o6pereHHH 3a CMer flocTHJKeHHH 
TexiiHMecKoro pe3yjibTaTa, 3aKJiK)Maioii;erocH b onTHMM3au A HH pe>KHMOB o6pa6oTKM h 
napaMeTpoB Jia3epHoro H3ny*ieHHH b 3 aBHCH mocth ot Tuna o6pa6oTKH h BHna 

6lIOJ!OrHMeCKOM TKaHH. 

VKa3aiiHbiu TexHHHecKiiH pe3ynbTaT npn ocy mecTBn e h h h H3o6pereHHH flocTHraeToi 
TeM, mto b ycTpoiicTBO fjjin na3epHOH o6pa6oTKH 6MOJiorHMecKOM TKaHH, coflepjKamee 
Cjiok ynpaeneHHH, Bbixo^bi KOToporo coe^HHeHbi c 6jiokom nnTaHHH na3epoB, 
HMnyjibCHbie na3epbi, onTHMecKne och KOTopbix napajmenbHbi, onTHMecKH conpH^ceHHbie 
OTpa^KaTenbHbie h ceneKTHBHO OTpaxcaTenbHoe rxih ^nnHbi BonHbi nepBoro na3epa h 
npo3paMHoe hjih /yiHHbi BonHbi BToporo na3epa 3epKana, KOTopbie pacnonosceHbi Ha ochx 
nepBoro h BToporo na3epoB cooTBeTCTBeHHo, ycraHOBneHHbie Ha onTHMecKOH och BToporo 
na3epa $oKycnpyiomyK) cncTeMy hm onTH^ecKoe bojiokho c HaKOHeMHHKOM, Bbixo^ 

KOTOporO HBJ1HCTC5I OnTHMeCKHM BblXO^OM yCTpOHCTBa, BBefleH XOT5I 6bl O^HH npHCMHHK 
H H (|)0 p M a U,H H O COCTOHHHH 6HOJ10rHMeCKOH TKaHH, BXO^ KOTOporO COnp51JKeH C MeCTOM 

B03^eiicTBii5i Ha TKaub, a Bbixojj coe/^HHeH c bxo^om 6noKa ynpaB/ieHHfi, Bbixo^bi 
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Kcrroporo coeflHHeHbi c BXojjaMH sneKTpoHHbix KjiKD^ew, ycraHOBneHHbix b u&ihx 
coenMHeHMH Kaatnpro Jia3epa c 6jiokom nwTaHHH. OTpa^caTejibHoe 3epKano ycTaHoaneHO c 
B03Mo«HOCTbio BbiBona ero M3 xona nanyMeHHH, a Ha onTMMecKOH ocm nepBoro na3epa 
nocjienoBaTenbHO no xony Many^eHUH pacnonoxceHa (J)OKycHpyion;aH CMcreMa m 

OnTMMeCKOe BOHOKHO C HaKOHe^HMKOM, BblXOH, KOTOporO HBJlHeTCH JJpyTHM OnTHMeCKMM 
BblXOflOM yCTpOMCTBa. 

Bonee s^ckthbho yica3aHHbiM TexHH*iecKHH pe3yjibTaT npcTHraeTCH tcm, hto b 
ycrrpoMCTBO hjih Jia3epHOM o6pa6oTKH 6wojiorHMecKOH tkrhh, coflepmamee 6jiok 
ynpaB/ieHHH, Bbixonbi KOToporo coenHHeHbi c 6jiokom nHTaHHH na3epoB, HMiiynbCHbie 
jia3epbi, onTWHecKwe ocm KOTopbix napannejibHbi, onTHHecKM conpHaceHHbie 
OTpaxcaTenbHoe h ceneKTWBHO OTpaxtaTenbHoe hjih njiHHbi BonHbi nepBoro jia3epa u 
npo3paMHoe n/in n/iHHbi BonHbi BToporo na3epa 3epKana, KOTopbie pacnano;ra:eHbi Ha ochx 
nepBoro m BToporo na3epoB cooTBercTBeHHo, ycTaHOBneHHbie Ha onTH^ecKOM och BToporo 
Jia3epa <}>OKycMpyioiHyjo CHCTeMy h onTM^ecKoe bojiokho c HaKOHeuHHKOM, Bbixojj KOToporo 
HsnneTCH onTnuecKHM BbixonpM ycTpoHCTBa, BBeneH TperHH HMnyjibCHbiM jia3ep, 
onTHHecKan ocb KOToporo napannenbHa onTHMecKHM ochm j\Byx APY rMX na3epoB, a Ha ero 
ocm ycTaHoaneHO oTpamaTenbHoe 3epKano, npn^eM oTpa^KaTenbHbie 3epKana 

yCTaHOBJieHbl C B03M03KH0CTbK> BblBOHa MX H3 XOfla M3Jiy*ieHMH. Ha OnTMUeCKOM OCH 

BToporo na3epa 3a ceneKTHBHbiM 3epKanoM ycTaHOBneHO BTopoe ceneKTHBHO 
oTpajKaTejibHoe nnn njiMHbi BojiHbi TpeTbero jia3epa m npo3pauHoe flnn n/iHHbi BonHbi 
nepBoro m BToporo na3epoB 3epKano, onTH^ecKH conpn^ceHHoe c oTpaHcaTejibHbiM 
3epKanoM, ycTaHOBneHHbiM Ha ocm TpeTbero jia3epa, <J)OKycHpyiomeH cmctcmom m bxohom 
onTH^ecKoro BonoKHa, pacnono^KeHHbix na ocm BToporo Jia3epa. KpoMe Toro, Ha KajKnpii 
M3 oceii nepBoro m TpeTbero jia3epoB nocjienoBaTenbHO no xony H3nyiieHMH pacnonoaceHbi 
<J>oKycHpyiomaH CHCTeMa m onTM^ecKoe bojiokho m HaKOHe^mMKOM, Bbixqnbi KOTopbix 

HBJIHIOTCH OnTHMeCKMMH BXOBaMM ycTponcTBa . yCTpOMCTBO TaKHte CHa6»CeHO XOTH 6bl 
OflHHM npHeMHMKOM MH^OpMaUMM O COCTOHHHH GHOHOrHHeCKOH TKaHM, BXOfl KOTOporO 
COnpHXCeH C MeCTOM B03neHCTBHH Ha TKaHb, a BblXOfl coe^MHen C BXOflOM 6noKa 

ynpaBJieHHH, Bbixonbi KOToporo coenMHeiibi c BXOflaMH aneKTpoHHbix KjnoMeii, 
ycTaHOBneHHbix b uennx coenHHeHHH Ka;ra:npro na3epa c 6hokom iiHTaHMH. 

FIpMeMHMK MH$OpMaU,MH O COCTOHHHH 6HOnorHHeCKOH TKaHM MO«eT 6bITb BbinOJIHeH B 

BMne cneKTpoaHanM3aTopa b o6nacTM 200-1500 hm, bxoh, KOToporo onTH^ecKM conpHHceH c 
MecTOM B03AeMCTBM^i Ha TKaHb m cocroHmero H3 AHcnepcHOHHoro sneMeHTa, jimhcmkm 
4>OTO,neTeKTopoB M aneMeiiTa cpaBHeHMH. 

npMeMHHK MH<l>OpMainiH O COCTOHHHH SMOHOrHMeCKOM TKaHM TaKJKe MOJKeT 6bITb 

Bbinonnen b BMne (jjoToaneKTpHMecKoro npneMHMKa MH^paKpacHoro Many^ieHHH, bxo/j 

KOTOpOTO OnTHHeCKM COnpHXCeH C MeCTOM B03AeMCTBMH Ha TKaHb nocpe^cTBOM 

noBopoTiioro 3epKana, pacnono^KeHHoro Ha onTM^ecKOM ocm Jia3epa Me^Kny BbixoAHbiM 
3epKanoM jia3epa m 4> OK ycMpyiou;eM cmctcmom Mepe3 <J>MjibTp c nojiocoii nponycKaHM^i, 
HCKjiiOMaiomeM nonanaHMe Ha npMeMHHK H3nyMeHMH /ia3epa. 

npMeMHHK HH<l>opManHH o coctohhhm 6MOjiorH^ecKOM TKaHM MOJKeT 6biTb eme BbinOJIHeH 
b Bune aKycTMMecKoro npneMHMKa, ycraHOBneHHoro thkhm o6pa30M, mto HanpanneHMe 
ero MaKCMManbHOM My bctb m Ten bHocrn cocraBJiHeT c HanpaBneHMeM onTHnecKOM ocm Ha 
Bxo^e HaKoneMHMKa yroji a , yAOBJieTBopHjoiuMM ycnoBMio: 11 ° <d<8B °. 

SneKTpOHHblH KJII0M MOJKCT 6bITb BbinOJIHeH B BH^e nOJiynpOBQAHMKOBOrO HJ1H 

DneKTpOBaKyyMHoro nepemiiowaTejiH. 

flononHHTejibHO ycTponcTBO CHa63KeHO cmctcmom oponieHHH 30Hbi o6pa6oTKH, cocro>in;eH 
H3 pe3epByapa rux bohbi c BO^HHbiM HacocoM m B03nynmoro KOMnpeccopa, 

COOTBeTCTByiOmMe BblXOflbl KOTOpblX 06l>eAHHeHbI B HaKOHCXJHMKaX H HBJ1HIOTCH 

HppHrainiOHHbiMH Bbixo^aMM ycTponcTBa, a B03nynmbiM KOMnpeccop b Mecre coe^MHeHMH 
c B03nyxonpoBOAaK»i cHa6»ceH sneKTpoMarHMTHbiMM KjianaHaMM, no^KnioHeHHbiMM k 
Bbixo^aM 6noKa ynpaBjreHMH. 
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M3BCCTHO, MTO 3<J)(})eKTHBHOCTb Jia3epHOM 06pa6()TKM 6HOJIOrHMeCKOH TKaHH c 

o/jHOBpeMeHHBiM oSecneueHMeM hm3koh HHBa3HBHocTH (cTeneHH HeKpo3a) 3aBHCHT ot 
nnnHbi BOjiHbi m moiuhocth na3epHoro H3jiyMeHM5i, 3HeprHH m BpeMeHM na3epHoro 

B03B;eHCTBHH, a n/IH HeKOTOpblX BHflOB TKaHH JKHflKOCTHOrO OpOniCHHH 30HbI Jia3epHOM 

o6pa6oTKH (cm. HanpHMep Proceeding of. Laser-Tissue Interaction V 24-27 January 
1994, Los Angeles, California Vol 2134A). 

IflccjiejjoBaHHH, npoBeneHHbie aBTopoM, noKa3anH, trro npn stom Heo6xo/naMa 
o^HOBpeMeHHaH onTHMH3aijHH yKa3aHHbix napaMerpoB hjih Ka^K^oro BHjja 6noTKaHH. 

MHbIMM CHOBaMM, Heo6xO^HMbi: B03M03KHOCTb Bbl6opa OnTHMajIbHblX flHHH BOJ1H 

M3JiyiieHMM na3epoB hjih mx cmcch, perHCTpaiutH npou^ecca jia3epH0M jjecrpyK uri h , BHjja m 
coctohhhh 6H0TKaHM ii ynpaBjieHHH bjihhoh BoxiHbi, MomHOCTbio, SHeprweH m BpeMeHeM 
na3epHoro jjchctbhh, cwcreMa oponieHHH 30Hbi Jia3epHoii o6pa6oTKM. 

CoBOKjoiHocTb BBe^eHHbix b ycTpoficTBO xoTbi 6bi ojnioro npneMHHKa MH^opMain^M o 
coctohhhh o6pa6aTbiBaeMOH 6MonorHuecKOM TKaHH, Bbixon; KOToporo coe^HHeH c bxohom 
6jioKa ynpaenenMH, h sneKTpoHHbix kjhomch, ycraHOBjieHHbix b i;eiiHX nHTaHHH jia3epoB 
m ynpaBXineMbix Bbixo/jHbiMH cwrHanaMH 6noKa ynpaeneHUH, npenxrraBjiHioT coooh 

CHCT€My 06paTH0M CBH3H, KOTOpaH 06ecneMHBaeT aBTOMaTMtieCKHe KOHTpOJlb H 

onTHManbHoe ynpaaneHHe napaMeTpaMH H3JiyweHHH Jia3epoB b 3aBHCHMOCTH ot BHjja h 
coctohhhh o6pa6aTbiBaeMOH TKaHH h tcm caMbiM ooecneuHBaer MHHHMaribHyio 

HHBa3HBH0CTb. 

Heo6xO^HMOCTb aBTOMaTHHeCKHX KOHTpOJIH H ynpaBJieHHH BbI3BaHa WaCTO B03HHKaJOIi;eH 

HeB03Mo*CHOCTbK) BH3yanbHoro onpeneneHHH BpaMOM coctohhhh o6nywaeMOH TKaHH h ee 
Bnna. 

HajIHUHe BByX He3aBHCHMbIX BblXOHOM B OHHOM yCTpOHCTBe 6jiaiX)^apH BO3MO3KH0CTH 

BbiBO^a OTpajKaTenbHoro 3epKana M3 xona H3JiyMeiiHH nepBoro na3epa, a TaKHce 

B03M07KHOCTb CMeHIHBaHHH H3JiyMCHHll A B Y X Jia3eDOB nOBblBJaeT 3<jx})eKTH BHOCTb paooTbi 

npn o6pa6oTKe GnoTKaHH h o6ecneMMBaeT cHHxteHHe HeKpo3a. ~ 

HariHMHe b o^hom ycTponcTBe hjih o6pa6oTKH 6HOjiorH*iecKOH TKaHH Tpex na3epoB c 

pa3JIHUHbIMH flHHHaMH BOJIH H3JiyMeHHH H He3aBHCHMbIMH BblXO^aMH H C B03M03KHOCTbK) 

cMeuiHBanHH H3nyMeiiiiH oSecnemiBaeT HaH6ojibiuyio MoSnjibHocrb npHMeHeHHH 
ycrpoHCTBa h MaKCHManbHo pactUHpner ero bo3mo?khocth. HanpHMep, npn 

OflHOBpeMeHHOM B03ACHCTBHH POJlbMHCBblM H HeO/JHMOBbIM Jia3epaMH Ha o6HJlbHO 

KpoBoiiacbiiuaioiinie opraiibi cHHMaeTCH onacHocTb KpoBOTeweHHH npn 
HecaHKi^HOHHpoBaiiiioH nep4>opai;HM Kpynnbix KpoBeHOCHbix cocynpB. JJjih CMeuiHBaHHH 
H3JiyweHHH TpeTbero Jia3epa c f\Byun flpyrHMH hjih Ka>K/jbiM H3 hhx BBejjeHbi 
OTpa>KaTenb«oe h ccji e kth b noe 3epKana, ycraHOBneHHbie cooTBercrBeHHO k ochm 
TpeTbero h BToporo jia3epoB, a B03M0>KH0crb BbiBOjja OTpaacaTenbHbix 3epKan H3 xon;a 
H3JiytieHH5i h iiajiHUHe npnojiHHTeJibHbix <J>OKycHpyionjHX chctcm h oiith MecK hx bojiokoh 
o6ecneHHBaer He3aBHCHMocTb Tpex onTimecKHx Bbixonxra ycrpoHCTB. 

flonojiHHTe/ibHo BBej^eHHan b y ct po HCTBa CHcreMa oponieHHH, ynpannHeMaH 
3jieKTpoHiibiMH K/ianaHaMH, no/^KJiiOHeHHbiMH k Bbixo^aM 6noKa ynpaBneHHH, 
o6ecneMnnaeT onTHManbHoe coMeraiine pexciiMOB o6nyMeHHH h opomeHHH TKaiiH. 

CoBOKynnocTb H3Jio^KeHHbix b $opMyne H3o6pereHHH npH3HaKOB ^bjihctch hoboh, a caMO 
TexHimecKoe peuieHiie y/40 blti eTBopn eT KpHTepnio "H3o6peraTejibCKHH ypoBeHb". 

Ha 4>nr.l H3o6pa^eHa cxeMa ycrpoHCTBa j\nn jia3epHOH o6pa6oTKH 6noTKaHn; Ha <j>Hr. 2 
cxeMa ycTpoHCTBa npn HanwMHM Tpex jia3epoB; Ha $wr. 3 cxeMa BapnaHTOB BbihoxiHeHHH 
h pacno/iojKeHHH npneMHHKOB HH^opMau^HH o coctohhhh o6pa6aTbiBaeMoii 6HOTKaHH; Ha 
^nr.4 cucreMa opomemiji 30Hbi o6pa6oTKH; Ha $nr.5 6jiOK-cxeMa 6noKa ynpaBneHHH. 

ycrpoficTBo fljiH jia3epH0H o6pa6oTKH 6HonorHHecKOH TKaHH ($Hr.l) coctoht H3 6noKa 
ynpaBneHHH 1, coennHenHoro c hum 6noKa nHTaHHH 2, HMnynbCHbix xia3epoB 3, 4, 
coentineiiHbix c 6hokom nHTaniiH Mepe3 3neKTpoHHbie kjiiohh 5, 6, KOTOpbie nojjK/noHeHbi 
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k Bbixo/jaM 6jiOKa ynpasneHMH 1. Ha onTH^ecKHx cohx jia3epoB 3, 4 pacnojioxcera>i 
cooTBeTCTBeHHO OTpaxcaTenbHoe 3epKano 7 h ceneKTHBHoe 3epKano 8, KOTOpbie 
onTMnecKH conpnaceHfai Memfly co6oii h c 4>OKycHpyiomeH chctcmoh 9 h BbixojjHbiM 
TopupM onTMiiecKoro BoxioKHa 10 c HaKOHe^mMKOM 11, pacnojiOHceHHBix Ha onTH^ecKOH och 
na3epa 4. CeneKTHBHoe 3epKano 8 OTpaacaTenbHo rjih H3nyxieHHH c h/ihhoh bohhbi 
na3epa 3, ho npo3panHO jyia H3ny*ieHHH c /uihhoh bojihbi na3epa 4. PacnonoxceHHoe Ha 
onTHHecKOM och jia3epa 3 OTpancaTenbHoe 3epKano 7 noflKnioweHO k Bbixony 6noKa 
ynpaBneHHH Ihb nono?KeHHH A ycTaHaBJiMBaercH non, yrnoM 45° k och, a b nonoateHHH 
B napaanenbHO en. Ha stoh ace och Bcnen. 3a 3epKanoM nocnejjoBaTenbHo no xony 
H3nyMeHHH pacnojioxceHti <J>OKycHpyiomaH cncreMa 12 h onTH^ecKoe bohokho 13 c 
h aKOH eMHHKOM 14. K Bxony 6noKa ynpaBneHHH 1 no^KnioweH aneKTpHMecKHH bbixo^ 
npneMHHKa MH(J>opMauHH o coctohhhh 6HonorHMecKon TKaHM 15, bxo^ KOToporo conpHmeH 
c mcctom B03neHCTBHH Ha 6noTKaHb 16. CncTeMa HppnrauHH 17 nojnunotieHa k tcm ate 
Bbixo/jaM 6noKa ynpaBneHHH 1, wro h 6noK nHTaHHH 2, a ee bo^hhoh m B03nyniHbiH 
Bbixonbi 18 h 19 o6 r be^HHeHbi b HaKOHe^HMKe 11 (14). 

Ha 4>nr. 2 npejjCTaBneH BapnaHT ycrponcTBa c TpeMH na3epaMH 3, 4, 20. Ha onTH^ecKOH 
och na3epa 20 ycTaHoaneHo oTpaxcaTenbHoe 3epKano 21, Ko-ropoe Tan me, KaK h 
OTpajKaTenbHoe 3epKano 7, noflKmoneHo k 6noKy ynpaBneHHH 1, h b nojiomeHHH A 
ycraHaanHBaercH non, yrjiOM 135° k onTHMecKoii och, a b nonomeHHH B - naparuienbHo eii. 
Ha 3toh 3Ke onTHMecKoii och pacnonomenbi 4>OKycnpyiomaH cncreMa 22 h bxo/jhoh Topei; 
onTHuecKoro BonoKHa 23 h HaKOHe^HHKOM 24. Mexcny <j>OKycnpyiomeH chctcmoh 9 h 
cexieKTHBHbiM 3epKanoM 8 ycTaHOBneHo Bropoe ceneKTHBHoe 3epKano 25, KOTopoe 
onTHMecKH conpnmeHo c 3epKanoM 21, 4>oKycHpyiomeH chctcmoh 9 h BxojjHbiM TopupM 
onxHHecKoro BonoKHa 10. CeneKTHBHoe 3epKano 25 oTpaxtaTenbHo nnn H3ny*ieHHH c 
hjihhoh BOJiHbi jna3epa 20, He npo3paMHo nnn H3nyHeHHH c fljiHHaMH bojih na3epoB 3, 4. 
Bjiok nHTaHHH 2 coenHHeH c jia3epoM 20 nepe3 aneKTpoHHbin kjiioh 26. 

Pa3HOBHflHOCTHMH npHeMHHKa HH<j>OpMaUllH 15 O COCTOHHHH 6HOTKaHH 16 MOryT 6bITb 

KaK cneKTpoaHariH3aTop 27 (<j>nr.3), Bxon. KOToporo oiitm MecK h conpHxceH c mcctom 
B03^encTBHH Ha 6noTKaHb 16 h coctohii;hh H3 nncnepcnoHHoro arieMeHTa 28, jihhchkh 
<J>oTOAeTeKTopoB 29 h aneMenTa cpaBHeHHH 30, TaK h 4>0T03neKTpH^ecKHH npneMHHK 
HH^paKpacHoro HanyMeHHH 31, onTH^ecKH conpHJKeHHbin c mcctom B03neHCTBHH Ha 
6noTKaHb nocpencTBOM onTHnecKoro BonoKHa 13 (10, 23), <|>OKycHpyioineH CHCTeMbi 12 (9, 
22) h noBopoTnoro 3epKana 32, pacnonoxceHnoro Memny 4>OKycHpyion;eH chctcmoh 12 (9, 
22) h 3epKanoM 8 hjih nenocpencTBeHHo nepen, Bbixo^HbiM 3epKanoM jia3epa 3 (20). nepe# 
onTHHecKHM BxonpM <J)OT03neKTpHMecKoro npneMHHKa 31 ycraHOBJieH HH<j>paKpacHbin 
(J>nnbTp 33, nonoca nponycKaHHH KOToporo HCKmowaeT nonanaHHe Ha 4>OToaneKTpHHecKHH 
npneMHHK 31 H3nyMeiiHH na3epa. B KaMecTBe npneMHHKa HH^opMaunn 15 o coctohhhh 
6H0J10PHMeCK0H TKaHH 16 MO^Ker 6biTb n aKycTwuecKHH npneMHHK 34, pacnojio^KeHHbin 
b6hh3h Mecra B03^eHCTBHH Ha TKaiib TaK, mto HanpaBJieHne ero MaKcn m ajibn oh 

MyBCTBHTeJlbHOCTH COCTaBJlHeT C OnTHMCCKOH OCbK) H3nyMeHHH Ha BblXO^C HaKOHe^HHKa 

11 (14, 24) yron a , ne^caiuHM b npeAenax ot 11 86°. 

B CBH3H C TeM, MTO MIICJ10 npHCMHHKOB HH4>OpMaU,HH O COCTOHHHH 6HOTKaHH M03KCT 

Kone6aTbCH ot o^noro j\o ^bhth (no Ka^AOMy BH,ny, okojio Ka^Kfloro HaKOHe^HHKa), 
KOJiHMecTBo bxo^ob 6noKa ynpaBjieHHH mohcct 6biTb paBHO ^eBHTH. 

CncTeMa oponieHHH 3om>i o6pa6oTKH 17, H3o6pameHHaH Ha 4>nr.4, coctoht H3 pe3epByapa 
j\nn BO,n>i c Bo^nHbiM HacocoM 35, k KOTopoMy npHcoeA H HeHa BOflonpoBonHan Tpy6Ka 18, h 
B03AymHoro KOMnpeccopa 36. ripHcoeAHHeHHbie k B03 J nyniHOMy KOMnpeccopy 36 
B03nyxonpoBOAHnnie Tpy6KH 19 CHa6aceHbi aneKTpoMarHHTHbiMH KnahaHaMH 37, 38, 39, 
KOTopbie noAKjuo^eHbi k TeM tkc Bbixo^aM 6noKa ynpaBjieHHH 1, mto h 6hok nHTaHHH 
2.^epe3 jiHHHH 3aAep5KKH 40, 41, 42. 

YcTponcTBO pa6oTaeT cne^yioiuHM o6pa30M. ManyxieHHH jia3epoB 3, 4, 20, b cny^ae 
HaxojKACHHH OTpa«aTejibHbix 3epKan 7 h 21 b nonorceHHH B, npon^H ^OKycnpyiomHe 
CHCTeMbi 9, 12, 22, onTH^ecKiie BonoKHa 10, 13, 23 h HaKOHe^HHKH 11, 14, 24 nocrynaioT 
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Ha onTHMecKwe Bbixojjbi ycTpowcTBa. 

Ecjih oTpamaTejibHbie 3epKana 7 w 21 HaxonHTCH b nonoxceHHH A, ManyMeHHe na3epa 3, 
OTpa3HBUJHCi> ot 3epKana 7, nonanaer Ha ceneKTHBHoe 3epKano 8 h, OTpa3HBiiiMCb ot 
Hero, HanpaBjiHercH BflOJib onTimecKOH och na3epa 4. AHanorHHHO, npM HajiHmiH na3epa 
20, H3jiyMeHwe jia3epa 20 0Tpa3HBniHCb ot 3epKana 21, a 3aTeM ot ce/ieKTMBHoro 3epKana 
25, TaKace HanpaenHercH b^ojib onTHnecKow ocm na3epa 4. B pe3ynbTaTe, b cbh3h co 
cbohctbom ceneKTHBHbix 3epKan 8 h 25, b ^OKycnpyiomyio cwcreMy 9 h Ha onTimecKHH 
Bbixojj HaKOHe^HMKa 11 MoryT nocrynaTb M3JiyMeHHH scex Tpex na3epoB OHHOBpeMeHHO. 

Bbi6op BH^a npweMHMKa HH<J)opMauHM 15 o coctohhhh 6noTKaHM 16 3aBHCMT ot BH#a 
TKaHM m pejKHMa o6pa6oTKH, a TaiuKe ot BH.na HaKOHemiiiKa. Upvi padoTe c 

HeKOHTaKTHbIMM HaKOHCHHHKaMM OCHOBHRH HaCTb H3JiyweHHH 3p03H0HH0r0 $ aKejla » 

B03HHKaK>mero M3-3a CBe^eHHH yflanneMbix Hacnm 6woTKaHH, jie«HT b bmbkmoh h 
6jihhchhx ynbTpacJwoneroBOH w HH<j>paKpacHOM o6nacrHX cneKTpa (200-1500) hm) h 
HBJiHercH npHUMHOW HeB03M03KH0CTH BH3yanbHoro HaonioneHHH Bii^a h coctohhhh 

6HOTKaHH. 

CneKTpanbHbiw cocTaB M3JiyMeHMH 3po3HOHHoro <}>aKejia 3aBHCHT or BHna 6woTKaHH, 
noaTOMy Heo6xo^MM cneKTpanbHbiM aHanH3 3Toro M3JiyMeHHH, Koropoe nonanaer Ha 
AMcnepcHOHHbiM 3neMeHT 28 cneKTpoaHajiH3aTopa 27, paanaraercH b cneKTp h nonajjaer 
Ha nHHeiiKy (fcoTOflereKTopoB 29, coenHHeHHyio c arreMeHTOM cpaBHeHHH 30. YpoBeHb 
Bbixo^Horo 3neKTpHMecKoro cnrHana aneMeHTa cpaBHeHHH 30 cooTBeTCTByer KOHKpeTHOii 
kom6h Hainan ^hmh bojih cneKTpa M3JiyMeHMH 3po3HOHHoro 4>aKena. 3xieKTpHMecKHw 
cwrHan ot aneMeHTa cpaBHeHHH 30 cneKTpoaHanH3aTopa 27 nocTynaeT Ha 6jiok 
ynpasneHMH 1, rne BbipaGaTbiBaercH cnrHan H3MeHeHMH pexcwMa h napaMerpoB 
M3JiyMeHMH Jia3epoB. 

Pa6ora c KOHTaKTHbiMH naKOHeMHHKaMM cBH3aHa c HarpeBaHHeM jia3epHbiM nanyMeHweM 
Topi^a pa6oMero HHcrpyMeHTa (bojiokho hjim can<j>HpoBbiH HaKOHeuHMK) no TeMnepaTypbi, 
flocTaTouHOM hjih pa3pynieHHH 6woTKaHH. HarpeB Mecra B03neHCTBHH conpoBOHcnaercH 
B03HMKHOBeHneM HH^paKpacHoro H3nyMeHHH, KOTopoe nepenaercH no BonoKHy 
HaKOHeMHMKa 11 (14, 24) m onTHnecKOMy BOjiOKHy 10 (13, 23) b HanpaBjieHHM, o6paTHOM 
xony na3epHoro M3nyMeHHH, oTpancaercH ot noBopoTHoro 3epKana 32, npoxonHT 
MH(J>paKpacHbiH 4>wjibTp 33 m nonajjaer Ha <j>oro3jieKTpHMecKHM npneMHMK 31. 
SjieKTpHMecKMM cnrHaji c Bbixona <J>oT03JieKTpHuecKoro npweMHHKa 31 nocTynaeT b 6jiok 
ynpaaneHMH 1, rj\e b 3aBMCHMocTH ot napaMeTpoB 3Toro cnrHana Bbipa6aTbiBaercH 
cnrHan ocTaHOBKw, npo/jonHceHHH hjim H3MeHeHHH pextHMa pa6oTbi na3epa. 

SKcnepHMeiiTanbHO ycTaHoaneHo, mto TennoBoe H3JiyMeHMe, B03HHKaK>mee npn pa6oTe c 

KOHTaKTHbiMH HaKOHeMHHKaMH, HaXOHMTCH B rjiy60KOH HH^paKpaCHOM o6naCTH. B 3TOH 

o6nacTH MyBCTBHTeJibHOCTb 4>OT03jieKTpMuecKMx npneMHMKOB oMeHb Mana. 
CneKTpanbHan o6nacTb HanyneHHH na3epoB TaKHce jiexuiT b HH$paKpacHOM o6nacrn. 
rio3TOMy nojioca nponycKaHHH MH^paKpacnoro fyvuzwrpa 33 cornacoBaHa co cneKTpanbHOH 

MyBCTBHTenbHOCTblO $OTOnpHeMHMKa 31, C OKHOM np03paHH0CTM OnTHMeCKOrO BOHOKHa 13 

m o6ecneMMBaer McmiiOMeHHe nonaflaHMH na ^OTonpneMHHK 31 H3nyneHMH jia3epoB 3, 4, 
20. 

n P°AyKTbi na3epHoro pa3pymeHHH 6noTKaHH pa3JieraK>TCH co CBepx3ByKOBon CKopocrbio, 
m b cne^cTBne pe3Koro H3MeHeHHH ^aBJieHHH H3-3a conpoTHBXieHHH cpeflbi reHepupyeTCH 
aKycTHMccKan BOJiHa. Ajih paanwuiibix TKaHeM aMiuiMTy^a aKycTHMecKOM BonHbi 
paajinmia. AMnjiHTy^a aKycTMqecKOM BOjiHbi perMCTpHpyercH aKycrnqecKHM 
npneMHHKOM 34, sjieKTpHMecKHM cwrHan c KOToporo nocTynaer Ha 6jiok ynpaBneHMH 1, 
r^e chh Te3 m py ercH cwrHaji BpeMeHHon ocTaHOBKH HarryMeHHH hjim M3MeHeHH^i pejKHMa 
paooTbi na3epa b 3aBMCMMOCTH ot THna o6pa6aTbiBaiomeM TKaHH hjim b cny^iae 
npeBbiuieHHH SHeprnn na3epHoro HMnynbca Ha^ noporoM pa3pyuieHHH GwoTKaHM, mto 
BjiHHer Ha creneHb jia3epHoro HeKpo3a. 

ripeKpameHHe b cxiyMae Heo6xoAHMocTH pe?KHMa vi3ny^envin na3epoB b cooTBeTCTBHH c 
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cwrHaJiaMH cneKTpoaHann3aTopa 27, <J>oT03neKTpMiiecKoro hhh aKycTHMecKoro 

npMeMHMKOB 31 H 34 npOHCXOHMT C IIOMOIigblO 6BICTpo;jeHCTByK)njHX 3J1 CKTpOH HBLX KHlOMeM 

5, 6, 26. CHraan c djioica ynpaeneHitH 1 nonaercH Ha ynpaBnniomwH bxojj sneKTpoHHoro 
KJiioMa 5, (6 26) pa3MBiKan i;enB nMTaHHH Ka^Knpro M3 jia3epoB. ripeKpanjeHHe HMnynfaca 
M3nyiieHHH 3<|>4>eKTHBH0, ecnn BpeM* otkji io weHUH nnTamiH MeHBiue n/iHTenBHocTH 
HMnyntca nany^eHMH. mnHTenBHOCTB HMiiynbca H3nyweHMH mokct 6bitb 150-500 mkc. ). 
noaTOMy b KatiecTBe ssi eKTpoHHoro Kjnowa npn^KeH McnonB30BaTbCH aneMeHT c bbicokhm 
6BicTpo/jeiicTBHeM. TaKMMH ynpaenHeMBiMH KjiioMaMH hbjihiotch nojiynpoBOHHUKOBBie 
mjtm 3JieKTpoBaKyyMHBie nepeKxnowaTenw, BpeMH cpa6axi>iBaHH5i KoropBix He npeBBiniaeT 
100 MKC. 

OpouieHwe 6noTKaHM c noMom>K> chctcmbi 17 npowcxonHT cnenyionniM o6pa30M. M3 
pe3epByapa nnfl bohbi c bojjhhbim HacocoM 35 Bona 3anonHneT BonpnpoBonHnjwe Tpy6KH 

18. B cnywae HeooxonHMOcrw oponieHHH TKaHH cnrHanbi H3 6noKa ynpaRneHwn 1 
nocTynaiOT Ha sneKTpoMarHHTHBiw KnanaH 37 (38, 39), kotopbim oTKpBiBaeT 
nocTynjieHwe B03nyxa non, nanneHHeM H3 B03nyiiiHoro KOMnpeccopa 36 b B03nyxonpoBOD; 

19. KoHUbi boho- h B03nyxonpoBo;jHimix Tpy6oK 18 m 19 pacnonoaceHBi b HaKOHeHHHKax 11 
(14, 24) TaK, mto nocTynneHMe bohbi Ha HppMramioHHBie bbixohbi ycTpoiicTBa 
npoMCXOHHT npM nonage B03nyxa no npMHUHny nynBBepM3aTopa. 

CwrHanbi M3 6jiOKa ynpaBneHMH 1 nocTynaiOT Ha sneKTpoMarHMTHBie mianaHBi 37 (38, 
39) nepe3 jthhhh 3anep:?KKH 40 (41, 42) onHOBpeMeHHo c cnrHanaMM 3anycKa HMnyjibcoB 
reHepai;HH na3epoB 3 (4, 20). 

OpouieHHe 6woTKaHH bo/jom npnxcHO npoHCXonwTB b npoMexcyTKax Mexgry HMnyjibcaMH 
M3ny^eHM« na3epoB (c ucnBio M36e^KaTb HeacenaTejiBHoe paccenHwe H3nyueHHH h 

nOBBICHTB 3<J><J>eKTHBHOCTB OpOUieHHH), nOSTOMy J\J\ HTejIBHOCTB BpeMCHH 3anepHCKH J1HHMM 

3anep3KKH 40 (42, 42) paBHa BpeMeHHO n/iMTenBHOCTH HMnyjiBCOB H3Jiy*ieHHH na3epoB c 
yneTOM BpeMeHM nocTynneHHH B03nyxa k KOHi^aM Tpy6oK 19. 

FIpHMep KOHKpcTHOM peannsainflH 3a^BjiHeMBix ycTpoMCTB cocTOHT b cjienyioineM. Bjiok 
ynpasneHMH 1 (4>nr.5) coctoht H3 ycunHTenn bxohhbix cnrHanoB c MHTerpaTopoM (cm. 
MacneHHHKOB B.B. Cmpothh A.n. "I436wpaTenBHBie RC ycwnHTenH", M. SHeprnn, 1980, 
CTp. 69) BocBMHKaHanBHoro n t ecHTHpa3pnnHoro aHanoro-UH<j>poBoro npeo6pa30BaTejiH 
(AUJTI) c nocne^oBaTejiBHBiM HHTep4>ewcoM max 192 cepHH (cm. KaTanor MAXIM 1993), 
npoueccopa PC-104 c KBapijeBBiM reHepaTopoM (cm. KaTanor KoHCopunvMa Advantage real 
time devic AMPRO, 1993 CTp. 103-184) h bocbmh k aH an bho po TpMHan,n,aTHpa3pnnHoro 
un^poaHanoroBoro npeo6pa30BaTenn (UAn) c nocnenpBaTenBHBiM MHTep^eiicoM max 540 
cepMM (cm. KaTanor MAXIM 1993). Bbixohhbic cnrHanBi nBnnjOTcn BBixonaMH 6noKa 

ynpaeneHMH 1, no TpeM M3 kotopbix, KpOMe cnrHanoB 3anycKa h Mnyn bcob reHepau;HM, 
nocTynaiOT cwrHanBi, onpe^enniomyio BennuMHy 3HeprHH h aKon htcjibhbix KOH^eHcaTopoB 
6noKa nuTaHHH 2 (cm. BonKOB M. B. "Mctomhmkh nHTaHHH na3epoB n , TexHHKa, KweB, 1976, 

CTp.118). 

B Ka^ecTBe na3epoB ncnonB3yioTCH na3epBi: Nd:YAG ^jiMHa BonHBi 1,06 mkm mhh 1,32 
mkm, Ho:YAG (AJiMHa BonHBi 2,09 mkm) m EnYAG tonHHa BonHBi 2,94 mkm). B KaMecrBe 
AHcnepcHOHHoro sneMeHTa 28 CTeicnnHHaH npH3Ma, b Ka^ecTBe <J>oTOneTeKTopoB 29 
KpeMiuieBBie nonynpoBo^HMKOBBie ^oTom^oABi OJJ-256, a b KanecTBe $OT03neKTpnxiecKoro 
npneMHHKa HH^paKpacHoro H3nyMeHHH 31 re pM aH m eBBi h 4>oTo^HOfl Ofl-9. SneMeHT 
cpaBHeunn 30 MHKpocxeMa K554CA3 mjth LM-111. AKycTHMecKHH npneMHMK 34 mmkpo<I>oh 
B K4138. 

TaKHM o6pa30M, npennaraeMBie ycTpoiicTBa 3a cweT coBOKynHocTH 3aHBH5ieMBix 
npn3HaK0B, o6ecne^iHBaH onepaTHBHoe ynpaBneHHe c B03mo:hchoctbio BapBnpoBaHH5i b 
luwpoKOM HHana30He napaMerpaMH na3epHoro M3ny mchhh , no3BOHHioT npo bo^mtb 
xnpyprHMecKMe npou,enypBi na 6noTKaHHX b KaMecTBe nw6o CKanBnenn, nn6o 
KoarynnTopa, nn6o ^ecrrpyKTopa b 3aBHCHMocTH ot TpeSyeMBix THnoB, pe?KHMOB h 
coqeTaHHii pa6oTBi na3epoB, opneHTMpoBaHHBix Ha MMHHManBHyjo TpaBMaTHHHOcTB npn 
nainiOM Bii^e bo3^chctbhh Ha ^aHHyio 6woTKaHB. 
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Claims [OopMyjia H3o6peTeHHH]: 

1. YcTpoHCTBO jxjih na3epH0H o6pa6oTKM 6wojiorMHecKOM TKaHH, conepatamee 6jiok 
ynpaaneHHH, Bbixonbi KOToporo coenHHeHbi c 6jiokom nHTaHHH na3epoB, MMnynbcm>ie 
jia3epbi, onTHnecKHe och KOTopbix napajuiejibHbi, onTHMecKH conpHJKeHHbie 
OTpassaTenbHoe h ceneKTHBHO orpaTKaTenbHoe hjih nnHHbi BonHbi nepBoro na3epa h 
npo3paRHoe hjih n/iHHbi BonHbi BToporo na3epa 3epKana, Koropbie pacnonoxceHbi Ha 
onTHMecKnx ochx nepBoro h BToporo jia3epoB, cooTBeTCTBeHHO ycTaHOBn eHHbie Ha 
onTHMecKOM och BToporo na3epa 4>OKycHpyK)myK> CHCTeMy h onTH^ecKoe bojiokho c 

HaKOHeHHHKOM, BbDCOfl KOTOporO HBHHeTCH OnTHUCCKHM BblXOHOM yCTpOHCTBa, 

OTHHMaiomeecH tcm, mto b Hero BBeneH xoth 6bi ohhh npncMHHK HH^pMaunn o 

COCTOHHHH 6HOJIOrH*ieCKOH TKaHH, BXOfl KOTOpOPO BbniOJIHCH HJIH COnpHJKeHHH C MeCTOM 

B03^eHCTBHH Ha TKaHb, a Bbixon, coeflHHeH c bxohom 6noKa ynpaeneHHH, Bbixonbi 
KOToporo coeAHHeHbi c Bxo^aMM aneKTpoHHbix KJiKmew, ycraHOBjieHHbix b oennx 
coennHeHHH KajKnpro Jia3epa c 6jiokom nHTamiH, KpoMe Toro, OTpajKaTenbHoe 3epKano 
ycTaHOBneHO c B03M03KH0CTbK> BbiBona ero H3 xona H3nyHeHHH, a na onTH^ecKoii och 
nepBoro na3epa nocjienpBaTenbHo no xony H3JiyMeHHH pacnojioxteHa (J)OKycHpyK>maH 

CHCT€Ma H OnTHtieCKOe BOHOKHO C HaKOHeilHHKOM, BblXOH, KOTOporO HBJIHeTCH flpyTHM 
OnTHUeCKHM BblXOHOM yCTpOHCTBa. 

2. ycTpoHCTBO h/ih Jia3epHOH o6pa6oTKH 6wojiorHiiecKOH TKaHH, conepTKamee 6jiok 
ynpaBneHHH, Bbixonbi KOToporo coenHHeHbi c 6hokom nHTaHHH na3epoB, wMnyjibCHbie 
na3epbi, onTH^ecKne och KOTopbix napannenbHbi, onTnnecKH conpnjKeHHbie 
OTpa^KaTenbHoe h ceneKTHBHO OTpaHcaTenbHoe hjih nnHHbi BonHbi nepBoro Jia3epa m 
npo3paHHbie hjih n/iHHbi BoxtHbi BToporo jia3epa 3epKana, Koropbie pacnonoxteHbi Ha 
onTHMecKHx ochx nepBoro h BToporo na3epoB, cooTBeTCTBeHHO ycTaHOBneHHbie Ha 
onTMHecKoii och BToporo Jia3epa, ^oKycnpyTomyio cncTeMy h onTH*iecKoe bojiokho c 

HaKOHetJHHKOM, BblXOfl KOTOporO HBHHeTCH OnTHMeCKHM BblXOHOM yCTpOHCTBa, 

oTHHMaiomeecH TeM, mto b Hero BBeneH TpeTHH HMnyxibCHbiH jia3ep, onTHHecKan ocb 
KOToporo napannejibiia onTH^ecKHM ochm HByx npyrax na3epoB, a Ha ero och 
ycraHOBneHO OTpa^KaTenbHoe 3epKano, npwMeM OTpaHcaTenbHbie 3epKana ycTaHoaneHbi c 
B03Mo?KHocTbio BbiBona wx H3 xona M3nyMeHHM, a Ha onTHMecKOH och BToporo na3epa 3a 
ceneKTHBHbiM 3epKanoM ycraHOBJieHo BTopoe ceneKTHBHO oTpa^KaTenbHoe h/ih nnHHbi 
BonHbi TpeTbero na3epa h npo3pamioe j\nn hjihh bohh nepBoro h BToporo na3epoB 
3epKano t onTHnecKH conpHxceiiHoe c oTpaacaTenbHbiM 3epKajioM, ycTaHOBJieHHbiM Ha 
onTH^ecKOM och TpeTbero na3epa, 4>OKycHpyK>meH cmctcmom h bxohom onTHMecKoro 
BonoKHa, pacnojioxceHHbix Ha och BToporo jia3epa, KpOMe Toro, Ha Ka^cnon H3 oceit 
nepBoro m TpeTbero na3epoB nocjienpBaTenbHo no xony H3nyneHHH pacnonoxceHbi 
4>oKycnpyioii;aH cwcTeMa h onTHMecKoe bohokho c HaKOHe*iHHKOM, Bbixonbi KOTopbix 

51BJ1HIOTCH APyrHMH OnTH^eCKHMH BblXO^aMH yCTpOHCTBa, cHa6»eHHoro TaKJKe XOTH 6bl 

oahhm npneMHHKOM HH^opMau.HM o cocTOHHHH 6HonorH^ecKoii TKaHH, bxoa KOToporo 
Bbinonnen j\nn conpnmeHHH c mcctom B03AencTBHH Ha TKaHb, a Bbixo^ coe^MHeH c 
bxo^om 6noKa ynpanneHHH, Bbixonbi KOToporo coe^HHeHbi c BbixonpM aneKTpoHHbix 
KjnoHeii, ycraHOBjieHHbix b i^ennx coe^HHeHHH Ka^c^oro Jia3epa c 6hokom nHTaHHH. 

3. YcTpofiCTBO no nn.l pi 2, oTOHnaiomeecH TeM, ^to npneMHHK HH4>opMai;HH o coctohhhh 
6nojiorHHecKOH TKann BbinonHen b BH^e cneKTpoaHajiH3aTopa b o6nacTH 200 1500 hm, 
bxoa KOToporo BbinojiHeH j\nn oriTHMecKoro conpnHceHHH c mcctom B03^eHCTBHH Ha 
TKaiib, h cocTOHiuero H3 HHcriepcHOHHoro aneMeHTa, jihhchkh (J)OTO^ereKTopoB h 
aneMCHTa cpaBHeHHH. 

4. YcTpoHCTBO no nn.l h 2, otji h h aiomeecH TeM, uto npneMHHK HH<J>opMaHHH o coctohhhh 
6nonornuecK0H TKaHH BbinonHeH b BH^e 4>oT03jieKTpHMecKoro npneMHHKa 
HH(J)paKpacHoro H3ny^eHHH, bxo^ KOToporo Bbino/iHeH nnn onTH^ecKoro conpnjKeHHH c 
MecroM B03neficTBHH Ha TKaHb nocpe^cTBOM noBopoTHoro 3epKana, pacnonoxceHHoro Ha 
onTHMecKOH och na3epa Mexcny Bbixo^HbiM 3epKanoM /ia3epa h 4>OKycHpyK>meH chctcmoh, 
Mepe3 4>iinbTp c nonocon nponycKaHHH, HCKjiiOMaiomeH nona^aHne Ha npiieMHMK 
H37iyMei!iiH na3epa. 
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5. Yctpohctbo no nn.l h 2, OTjiMMajomeecn tcm, mto npHCMHHK HH<J>opManHH o coctohhhh 
6MOjiorMMecKoii TKaHH BbinojiHeH b BHne aKycTH^ecKoro npneMHHKa, ycTanoBjieHHoro 
TaKHM o6pa30M, mto HanpaBjieHHe ero MaxcHManbHOH wyBCTBHTejibHocTH cocTaBjiHeT c 
HanpaaneHHeM onTH^ecKOM och Ha Bbixone HaKOHeMHMKa yroji a , y^oBjierBopHiomMH 
ycnoBHio 1A ° < d < 86 ° 6. Yctpohctbo no nn.l h 2, orxiMwajomeecH tcm, mto 

3 ji e ktpohhbi m Kjiioti BbinojiHeH b BHjje nojiynpoBO/jHHKOBoro HjiM sneKTpoBaKyyMHoro 
nepeKjiiOMaTenH. 

7. Yctpohctbo no nn.l h 2, otji m m aiomeecH reM, mto oho /jonojiHHTenbHO CHabateHO 
chctcmoh opomeHMH 30hhi o6pa6oTKH, cocTOHn;eH H3 pe3epByapa jjjih B0,nbi c bo^hbim 
HacocoM h B03 < nyuiHoro KOMnpeccopa, cooTBercTByiomHe Bbixojjbi KOTopbix o6 , be^HHeHbi b 
HaKOHeMHHKaX w HBJIHIOTCH HppnrainioHHbiMH BblXOflaMH ycTpoHCTBa* a B03nyniHbiH 
KOMnpeccop b Meere coejjHHeHHJi c BosnyxonpoBojjaMH chsl6tkch 3JieKTpoMarHMTHbiMH 
KJianaHaMH, nojjKJiioiieHHbiMH k Bbixo^aM 6noKa ynpaBJieHiiH. 
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